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(54) 



(57) An information processing apparatus compris- 
es an extracting means (41, 42, 45) for extracting main 
information including first copy control information (CCI 
org) and auxiliary information (EMI) representing at- 
tributes of the main information from input information 
(IP); a generating means (50) for generating second 
copy control information (CCI new) based on the auxil- 



iary information (EMI) extracted by the extracting 
means; and an adding means (44) for adding the second 
copy control information generated by the generating 
means (50) to the main information extracted by the ex- 
tracting means. As a result, even apparatus not capable 
of analyzing first copy control information is capable of 
executing copy control. 
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Description 

[0001] The present invention relates to an information 
processing apparatus, an information processing meth- 
od which may be adopted in the apparatus, and a pres- 
entation medium for presenting the method. 
[0002] Fig. 12 of the accompanying drawings is a di- 
agram showing a typical configuration of an information 
recording and playback system. As shown in the figure, 
an IRD (Integrated Recorder/Decoder) 71 , digital-signal 
recording apparatuses 72 and 73 and a digital-signal 
playback apparatus 74 are connected to each other by 
IEEE 1394 serial buses 75. 

[0003] In the IRD 71 , a receiving circuit 81 receives a 
satellite broadcast, supplying a transport stream of the 
received broadcast to a packetizing circuit 82. The pack- 
etizing circuit 82 converts the transport stream supplied 
thereto into isochronous packets (IPs) conforming to 
IEEE 1394 digital interface standards. The IPs are sup- 
plied to the digital-signal recording apparatuses 72 and 
73. 

[0004] The digital-signal playback apparatus 74 plays 
back data recorded on a storage-media unit 111 which 
corresponds to storage-media units 94 and 103 em- 
ployed in the digital-signal recording apparatuses 72 
and 73 respectively. The reproduced data is then decod- 
ed by a recording-format decoder 112. Subsequently, a 
transport stream output by the recording-format decod- 
er 112 is converted by a packetizing circuit 113 into 
packets which are then supplied to the digital-signal re- 
cording apparatuses 72 and 73 by way of the IEEE1 394 
serial buses 75. 

[0005] The digital-signal recording apparatus 72 has 
a depacketlzing circuit 91 for depacketizing data of the 
isochronous packets supplied thereto through the 
IEEE 1 394 serial bus 75 in order to restore the transport 
stream which is supplied to a recording-format encoder 
93 by way of a CCI (Copy Control Information) rewriting 
circuit 92. The depacketizing circuit 91 also supplies the 
transport stream to a CCI analyzing circuit 95. The CCI 
analyzing circuit 95 extracts copy control information 
(CCI) from the transport stream, analyzes the informa- 
tion and supplies a result of the analysis to a CCI en- 
coder 96. 

[0006] The CCI encoder 96 encodes (or changes) 
CCI supplied thereto into new CCI and outputs the new 
CCI to the CCI rewriting circuit 92. The CCI rewriting 
circuit 92 rewrites CCI included in the transport stream 
received from the depacketizing circuit 91 with the new 
CCI received from the CCI encoder 96, outputting the 
transport stream to the recording-format encoder 93. 
The recording-format encoder 93 encodes the transport 
stream supplied thereto and records the encoded trans- 
port stream into the storage media unit 94. 
[0007] A depacketizing circuit 101 and a recording- 
format encoder 102 employed in the digital-signal re- 
cording apparatus 73 carry out the same processing as 
the depacketizing circuit 91 and the recording-format 



encoder 93 respectively employed in the digital-signal 
recording apparatus 72 on data received from the 
IEEE1394 serial bus 75, recording a result of the 
processing into the storage media unit 103. The digrtal- 
5 signal recording apparatus 73 does not have the CCI 
analyzing circuit 95, the CCI encoder 96 and the CCI 
rewriting circuit 92 employed in the digital-signal record- 
ing apparatus 72. That is to say, the digital-signal re- 
cording apparatus 73 functions as a non-cognizant ap- 
fo paratus which is not capable of analyzing CCI recorded 
in a stream. On the other hand, the digital-signal record- 
ing apparatus 72 functions as a cognizant apparatus 
which is capable of analyzing CCI recorded in a stream. 
[0008] Next, the operation of the information record- 
is ing and playback system is explained. An operation to 
record data received by the IRD 71 is carried out by the 
digital-signal recording apparatus 73 as follows. When 
a signal of a predetermined channel is received by the 
receiving circuit 81 employed in the IRD 71, the trans- 
port stream of the signal is supplied to the packetizing 
circuit 82. The packetizing circuit 82 converts the trans- 
port stream supplied thereto into isochronous packets 
which are supplied to the digital-signal recording appa- 
ratus 73 through the IEEE1394 serial bus 75. 
[0009] In the digital-signal recording apparatus 73, 
the depacketizing circuit 101 depacketizes the iso- 
chronous packets supplied thereto, outputting the trans- 
port stream to the recording-format encoder 102. The 
recording-format encoder 102 encodes the transport 
stream supplied thereto by adopting a predetermined 
encoding technique, recording the encoded data into 
the storage media unit 103. 

[001 0] Data output by the IRD 71 can also be record- 
ed into the digital-signal recording apparatus 72. In this 
case, the depacketizing circuit 91 depacketizes the iso- 
chronous packets supplied thereto through the 
IEEE1 394 serial bus 75, supplying the transport stream 
to the CCI rewriting circuit 92 and the CCI analyzing cir- 
cuit 95. The CCI analyzing circuit 95 extracts CCI from 
the transport stream, analyzes the CCI and supplies a 
result of the analysis to the CCI encoder 96. In the CCI 
encoder 96, if the CCI is "copy once", the CCI is con- 
verted into "copy prohibited". If the CCI is "copy free", 
the CCI is not changed. If the CCI is "copy prohibited", 
the CCI encoder 96 controls the CCI rewriting circuit 92 
to prohibit a recording operation. 
[0011] The CCI rewriting circuit 92 receives CCI ob- 
tained as a result of encoding from the CCI encoder 96. 
If the CCI received from the CCI encoder 96 is "copy 
free" or "copy prohibited", the CCI rewriting circuit 92 
rewrites the CCI included in the transport stream re- 
ceived from the depacketizing circuit 91 with the CCI re- 
ceived from the CCI encoder 96, outputting the rewritten 
transport stream to the recording-format encoder 93. 
The recording-format encoder 93 encodes the transport 
stream supplied thereto, recording the encoded data in- 
to the storage media unit 94. 

[001 2] As described above, data output by the IRD 71 
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is recorded. It should be noted that data played back by 
the digital-signal playback apparatus 74 can also be re- 
corded. In this case, the digital-signal playback appara- 
tus 74 plays back data recorded on the storage-media 
unit 111. The reproduced data is then decoded by the 
recording -format decoder 112. Subsequently, a trans- 
port stream output by the recording-format decoder 112 
is converted by the packetizing circuit 113 into iso- 
chronous packets which are then supplied to the digital- 
signal recording apparatuses 72 and 73 by way the 
IEEE 1394 serial buses 75. Then, a recording operation 
is carried out in the same way as what is described 
above. 

[001 3] A transport stream output by the receiving cir- 
cuit 81 conforms to the MPEG2 systems (ISO/ 
IEC1 3818-1). In the transport stream, video and audio 
streams are multiplexed in transport-packet units each 
having a length of 188 bytes. Assume that the digital- 
signal recording apparatus 72 is a DVCR (Digital Video 
Cassette Recorder) for consumer use. In this case, the 
depacketizing circuit 91 outputs data obtained as a re- 
sult of addition of 3-byte TSP_extra_header to the head 
of 187 bytes as shown in Fig. 1 3. The 187 bytes are the 
bytes of a transport packet of the transport stream con- 
forming to the MPEG2 systems excluding a byte of the 
sync_byte at the head of the transport packet. The syn- 
tax of TSP_extra_header has a configuration shown in 
Fig. 1 4. As shown in the figure, TSP_extra_header in- 
cludes 21 -bit time_stamp_counter which represents a 
planned arrival time of the first bit of the first byte of a 
transport packet at an input of a T-STD (Transport 
Stream System Target Decoder) or a smoothing buffer 
defined in the ISO/IEC 13818-1 (MPEG2 systems). 
[0014] In the DVCR, a clock having a frequency of 27 
MHz is locked in a PCR (Program_Clock_Reference) 
included in the transport stream and a clock counter of 
an arrival of the first byte of a transport packet at the 
smoothing buffer or the T-STD is added as 
time_stamp_counter of the transport packet. In a play- 
back operation, a transport packet is output when the 
clock-counter value of the clock with a frequency of 27 
MHz of the DVCR becomes equal to the value of 
time_stamp_counter of the transport packet. 
[0015] In the system described above, copy control 
based on CCI in a cognizant apparatus capable of an- 
alyzing CCI can be executed correctly. Since a non-cog- 
nizant apparatus is not capable of analyzing CCI, how- 
ever, there is raised a problem that data is recorded into 
storage media even if CCI of the data indicates "copy 
prohibited'. In the case of "copy once" CCI, a copy op- 
eration should be allowed only once. It is thus necessary 
to rewrite the CCI from "copy once" into "copy prohibit- 
ed' after a copy operation has been carried out once. 
Since such rewriting is not carried out in a non-cognizant 
apparatus, however, copy operations may be carried out 
any number of times. 

[0016] It is thus an aim of at least an embodiment of 
the present invention addressing the problem described 



above to execute copy control correctly. 
[0017] An information processing apparatus accord- 
ing to one aspect of the invention comprises an extract- 
ing means for extracting main information including first 
5 copy control information and auxiliary information rep- 
resenting attributes of the main information from input 
information; a first generating means for generating sec- 
ond copy control information based on the auxiliary in- 
formation extracted by the extracting means; and an 
10 adding means for adding the second copy control infor- 
mation generated by the first generating means to the 
main information extracted by the extracting means. 
[0018] An information processing method according 
to another aspect of the invention comprises an extract- 
15 ing step of extracting main information including first 
copy control information and auxiliary information rep- 
resenting attributes of the main information from input 
information; a generating step of generating second 
copy control information based on the auxiliary informa- 
tion extracted at the extracting step; and an adding step 
of adding the second copy control information generat- 
ed at the generating step of generating second copy in- 
formation to the main information extracted at the ex- 
tracting step. 

[0019] A presentation medium according to a further 
aspect of the invention is used for presenting a program 
to be executed to drive an information processing appa- 
ratus to carry out processing including an extracting step 
of extracting main information including first copy control 
information and auxiliary information representing at- 
tributes of the main information from input information; 
a generating step of generating second copy control in- 
formation based on the auxiliary information extracted 
at the extracting step; and an adding step of adding the 
second copy control information generated at the gen- 
erating step of generating second copy control informa- 
tion to the main information extracted at the extracting 
step. 

[0020] An information processing apparatus accord- 
ing to yet another aspect of the invention comprises an 
extracting means for extracting main information includ- 
ing first copy control information and extracting second 
copy control information added to the main information 
from input information; a third generating means for gen- 
erating rewrite information used for rewriting the first 
copy control information included in the main informa- 
tion in accordance with the second copy control infor- 
mation extracted by the extracting means; and a rewrit- 
ing means for rewriting the first copy control information 
included in the main information with the rewrite infor- 
mation generated by the third generating means. 
[0021] An information processing method according 
to a still further aspect of the invention comprises: an 
extracting step of extracting main information including 
first copy control information and extracting second 
copy control information added to the main information 
from input information; a generating step of generating 
rewrite information used for rewriting the first copy con- 
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trol Information included in the main information in ac- 
cordance with the second copy control information ex- 
tracted at the extracting step; and a rewriting step of re- 
writing the first copy control information included in the 
main information with the rewrite information generated 
at the generating step of generating rewrite information. 
[0022] A presentation medium according to a yet fur- 
ther aspect of the invention is used for presenting a pro- 
gram to be executed to drive an information processing 
apparatus for outputting information- to carry out 
processing including an extracting step of extracting 
main information including first copy control information 
and extracting second copy control information added 
to the main information from input information; a gener- 
ating step of generating rewrite information used for re- 
writing the first copy control information included in the 
main information in accordance with the second copy 
control information extracted at the extracting step; and 
a rewriting step of rewriting the first copy control infor- 
mation included in the main information with the rewrite 
information generated at the generating step of gener- 
ating rewrite information. 

[0023] According to one embodiment of the invention, 
second copy control information in accordance with sec- 
ond copy control information generated in accordance 
with extracted auxiliary information is added to main in- 
formation. 

[0024] According to another embodiment of the inven- 
tion, first copy control information included in main in- 
formation is rewritten in accordance with second copy 
control information extracted from input information. 
[0025] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a block diagram showing a typical config- 
uration of a network system in which information 
processing apparatuses provided by embodiments 
of the present invention are used; 
Fig. 2 is an explanatory diagram showing 
copy_permission_indicator; 
Fig. 3 is an explanatory diagram showing an iso- 
chronous packet; 

Fig. 4 is an explanatory diagram showing a source 
packet; 

Figs. 5A and 5B are explanatory diagrams showing 

VDR_MPEG2_transport_stream; 

Fig. 6 is an explanatory diagram showing 

TS P_ext rajnfo rmation ; 

Fig. 7 is a block diagram showing a typical config- 
uration of an information playback apparatus em- 
bodying the present invention; 
Fig. 8 is an explanatory diagram showing 
VD R_MP EG2_p rogram_st ream; 
Fig. 9 is an explanatory diagram showing 
PS P_extra_inf ormation; 

Fig. 10 is an explanatory diagram showing 



VDR_SD_DVCR_stream; 
Fig. 11 is an explanatory diagram showing 
SD_DVCRJrame_extra_information; 
Fig. 12 is a block diagram showing a typical config- 
5 u ration of the conventional network system; 

Fig. 13 is an explanatory diagram showing the for- 
mat of a transport packet; and 
Fig. 14 is an explanatory diagram showing 
TSP_extra_header. 

10 

[0026] Fig. 1 is a block diagram showing a typical con- 
figuration of a network system to which the present in- 
vention may be applied. In this typical configuration, an 
IRD 1 , a non-cognizant recorder 2, a digital-signal play- 
is back apparatus 3 and a cognizant recorder 4 are con- 
nected to each other by IEEE1 394 serial buses 5. In ac- 
tuality, the apparatuses are connected to a IEEE1394 
serial bus 5 in series to form a cascade. To make the 
explanation simple, however, the figure shows a config- 
uration wherein the outputs of the IRD 1 and the digital- 
signal playback apparatus 3 are supplied to the non- 
cognizant recorder 2 and the cognizant recorder 4. 
[0027] In the IRD 1, a receiving circuit 11 receives a 
broadcast wave from a satellite not shown in the figure, 
supplying a transport stream of a predetermined chan- 
nel to a CCI analyzing circuit 1 2. The transport stream 
conforms to the MPEG2 systems (ISO/IEC13818-1). In 
the transport stream, video and audio streams are mul- 
tiplexed in transport-packet units each having a length 
of 188 bytes. 

[0028] The CCI analyzing circuit 1 2 extracts copy con- 
trol information (CCI) from the transport stream supplied 
thereto and supplies the CCI to a CCI-EMI encoder 1 3. 
A location in the transport stream at which CCI is record- 
ed varies from application to application. Typically, CCI 
is stored in copyright_extension of a video layer or 
PES_scrambling_control of PES_packet. There are 3 
types of CCI such as, "copy prohibited", 'copy once" and 
"copy free". 

[0029] The CCI-EMI encoder 13 generates an EMI 
(Encryption_Mode Indicator) based on the CCI received 
from the CCI analyzing circuit 12, supplying the EMI to 
a packetizing circuit 14. The EMI and the CCI are sub- 
jected to standardization set by a DTDG (Data Trans- 
mission Discussion Group). There are 3 EMI types, 
namely, mode A (proh), mode B (once) and free. Mode 
A is a mode for "copy prohibited" data and mode B is a 
mode for "copy once" data. The free type is a mode for 
content data with the "copy free" CCI uncoded. The 
packetizing circuit 14 converts transport packets of the 
transport stream received from the CCI analyzing circuit 
12 into isochronous packets of the IEEE1394 serial bus 
5, outputting the isochronous packets to the bus 5. At 
that time, the packetizing circuit 14 encodes the trans- 
port packets by using the EMI as a base. 
[0030] In the digital-signal playback apparatus 3, data 
recorded on a storage media unit 31 is played back and 
decoded by a recording-format decoder 32. The storage 
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media unit 31 corresponds to a storage media unit 26 
tor recording data in the non -cognizant recorder 2 or a 
storage media unit 49 for recording data in the cognizant 
recorder 4. The recording-format decoder 32 extracts 
CPI (Copy_Permission_lndicator) from a stream re- 
ceived from the storage media unit 31 and outputs the 
CPI to a CPI-EMI encoder 33. At the same time, the re- 
cording-format decoder 32 decodes data supplied 
thereto and supplies transport packets of the data to a 
packetizing circuit 34. 

[0031] Details of the CPI will be described later. A CPI 
is added to a transport packet by a recording-format en- 
coder 24 employed in the non-cognizant recorder 2 or 
a recording-format encoder 47 employed in the cogni- 
zant recorder 4. As shown in Fig. 2, the CPI is repre- 
sented by 2 bits. A CPI value of 00 represents "copy 
free" and a CPI value of 10 represents "copy once". A 
CPI value of 11 represents "copy prohibited". 
[0032] The CPI-EMI encoder 33 generates an EMI 
based on a CPI supplied thereto, outputting the EMI to 
the packetizing circuit 34. The packetizing circuit 34 en- 
codes a transport packet received from the recording- 
format decoder 32 by using the EMI received from the 
CPI-EMI encoder 33 as a base. At the same time, the 
CPI-EMI encoder 33 converts the transport packet into 
an isochronous packet and adds the EMI to the iso- 
chronous packet. 

[0033] A packet generated by the packetizing circuit 
14 employed in the IRD 1 or the packetizing circuit 34 
employed in the digital-signal playback apparatus 3 has 
a configuration like one shown in Fig. 3. As shown in the 
figure, 8 bytes at the head of the packet are a 1 394 head- 
er and the following 8 bytes are a CIP (Common Iso- 
chronous Packet) header which is followed by a data 
field. The 1394 header includes the EMI described 
above in addition to information such as a data length 
(data Jen gth) and a channel number (channel). On the 
other hand, the CIP header includes a source-node ID 
(SID) representing the originator of the data in addition 
to information such as a DBS (Data Block Size) ex- 
pressed in terms of quadlets and an FN. The DBS is a 
field for recording the size of a data block which repre- 
sents a packetizing unit and the FN is a field for record- 
ing the number of fragments resulting from the packetiz- 
ing. The CIP header also includes a DBC (data block 
continuity counter). 

data_field of the data field is used for recording 
data of the transport stream. A source packet header of 
4 bytes is added to a 188-byte transport packet of a 
transport stream output by the CCI analyzing circuit 12 
to form a source packet of 1 92 bytes as shown in Fig. 
4. A source packet is divided into 8 data blocks each 
comprising 24 bytes. The data recorded in datajield is 
composed of N data blocks. The number of data blocks 
(N) included in an isochronous packet can be 0, 1 , 2 or 
4, or a multiple of 8. The value of N is recorded in the 
DBC field of the CIP header. 

[0034] In the non -cognizant recorder 2, a depacketiz- 



ing circuit 21 depacketizes isochronous packets re- 
ceived from the IRD 1 or the digital-signal playback ap- 
paratus 3 through the IEEE1394 serial bus 5 and ex- 
tracts an EMI included in the 1 394 header, supplying the 
5 EMI to an EMI analyzing circuit 22. In addition, the de- 
packetizing circuit 21 also extracts a transport packet of 
the transport stream recorded in data_field of the iso- 
chronous packet, decodes the transport packet by using 
the EMI and supplies the decoded packet to the record- 
to ing-format encoder 24. 

[0035] The EMI analyzing circuit 22 analyzes the EMI 
supplied thereto, supplying a result of the analysis to an 
EMI-CPI encoder 23. The EMI-CPI encoder 23 gener- 
ates a CPI for the EMI supplied thereto, outputting the 
is CPI to the recording-format encoder 24. That is to say, 
this EMI-CPI encoder 23 carries out a reversed process 
of the CPI-EMI encoder 33 employed in the digital-signal 
playback apparatus 3. 

[0036] A flag generating circuit 25 generates a value 

20 of 1 as CCIJnvalidJIag output to the recording-format 
encoder 24. The recording-format encoder 24 encodes 
a transport packet supplied thereto by the depacketizing 
circuit 21 and adds the CPI received from the EMI-CPI 
encoder 23 and CCI_invalid_flag received from the flag 

25 generating circuit 25 to the encoded packet to generate 
data with a syntax of VDR_MPEG2_transport_stream 
shown in Figs. 5A and 5B. The data is supplied to the 
storage media unit 26 to be stored therein. 
[0037] As shown in Fig. 5A, 

30 VDR_MPEG2_transport_stream output by the record- 
ing-format encoder 24 comprises transport_packet () 
and TSP_extra_information () added after 
transport_packet (). transport_packet () is used for re- 
cording a transport packet output by the depacketizing 

35 circuit 21. 

[0038] The syntax of TSP_extra_information () is 
shown in Fig. 6. As shown in the figure, 
TSP_extra_information () includes a CPI 
(copy_permission_indicator) output by the EMI-CPI en- 

40 coder 23 and CCI_invalid_flag output by the flag gener- 
ating circuit 25. TSP_extra_informtion () can also be 
added in front of the transport packet as shown in Fig. 
5B. 

[0039] In the cognizant recorder 4, a depacketizing 
45 circuit 41 depacketizes isochronous packets supplied 
thereto through the IEEE1394 serial bus 5, extracting 
an EMI included in the 1 394 header to be supplied to an 
EMI analyzing circuit 45. In addition, the depacketizing 
circuit 41 decodes a transport packet included in the da- 
50 ta field of the isochronous packet, outputting a result of 
decoding to a CCI analyzing circuit 42 and a CCI rewrit- 
ing circuit 44. 

[0040] The EMI analyzing circuit 45 analyzes the EMI 
supplied thereto, supplying a result of the analysis to an 
55 EMI-CPI encoder 46 and an EMI-CCI encoder 50. The 
EMI-CPI encoder 46 generates a CPI for the EMI sup- 
plied thereto, outputting the CPI to a recording-format 
encoder 47. That is to say, this EMI analyzing circuit 45 
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and this EM1-CPI encoder 46 carry out basically the 
same pieces of processing as the EMI analyzing circuit 
22 and the EMi-CPI encoder 23 respectively employed 
in the non-cognizant recorder 2. 
[0041] ACCI analyzing circuit 42 analyzes CCI includ- 
ed in a transport packet of a transport stream supplied 
thereto, outputting a result of the analysis to a CCI en- 
coder 43. When a transport stream played back by the 
digital-signal playback apparatus 3 is supplied to the 
cognizant recorder 4, by using an IEEE1394 digital in- 
terface, the cognizant recorder 4 determines whether 
the transport stream has been recorded in the storage 
media unit 31 employed in the digital-signal playback 
apparatus 3 by a cognizant or a non-cognizant recorder 
before recording the transport stream into the storage 
media unit 49 employed in the cognizant recorder 4. If 
the transport stream has been recorded in the storage 
media unit 31 by a cognizant recorder 4 as is the case 
with the storage media 49 employed in the cognizant 
recorder 4, a switch 51 is set on an A side. It should be 
noted that, in the case of a transport stream received 
from the IRD 1, the switch 51 is also set on the A side 
as well. The CCI encoder 43 converts the CCI supplied 
thereto into new CCI, supplying the new CCI to a CCI 
rewriting circuit 44. The CCI analyzing circuit 42 and the 
CCI encoder 43 carry out basically the same pieces of 
processing as the CCI analyzing circuit 95 and the CCI 
encoder 96 respectively employed in the conventional 
digital-signal recording apparatus 72 shown in Fig. 1 2. 
[0042] If the transport stream has been recorded in 
the storage media unit 31 by a non-cognizant recorder 
2 as is the case with the storage media 26 employed in 
the non-cognizant recorder 2, on the other hand, the 
switch 51 is set on a B side. In this case, CCI included 
in the transport stream is invalid. For this reason, the 
value of an EMI received from the EMI analyzing circuit 
45 is supplied to an EMI-CCI encoder 50. The EMI-CCI 
encoder 50 outputs CCI for the EMI received from the 
EM! analyzing circuit 45. 

[0043] The CCI rewriting circuit 44 rewrites CCI in- 
cluded in the transport packet received from the depack- 
etizing circuit 41 with the CCI received from the CCI en- 
coder 43 or the EMI-CCI encoder 50, outputting the 
transport packet to the recording-format encoder 47 
which also receives CCI_invalid_flag having a value of 
0 from a flag generating circuit 48. CCI jnvalid Jlag out- 
put by the flag generating circuit 25 employed in the non- 
cognizant recorder 2 has a value of 1 as described 
above to indicate that CCI included in a transport packet 
is invalid. On the other hand, CCUnvalidJIag output by 
the flag generating circuit 48 has a value of 0 to indicate 
that CCI included in a transport packet is valid. 
[0044] The recording-format encoder 47 encodes a 
transport packet supplied thereto by the CCI rewriting 
circuit 44 into a format for storage media, that is, a format 
of VDR_MPEG2_transport_stream shown in Figs. 5A 
and 5B. The encoded data is supplied to the storage 
media unit 49 to be stored therein. 



[0045] Next, the operation of the information record- 
ing and playback system is exemplified by a case of re- 
cording data output by the IRD 1 or the digital-signal 
playback apparatus 3 in the non-cognizant recorder 2 
s or the cognizant recorder 4. 

[0046] In an operation to record an output of the IRD 
1, the receiving circuit 11 receives a broadcast wave of 
a predetermined channel, supplying a transport stream 
to the CCI analyzing circuit 12. As described above, the 

io transport stream conforms to the MPEG2 systems (ISO/ 
IEC1 3818-1 ). The CCI analyzing circuit 12 extracts copy 
control information (CCI) from the transport stream sup- 
plied thereto and supplies the CCI to the CCI-EMI en- 
coder 1 3. A location in the transport stream at which CCI 

1$ is recorded varies from application to application. Typi- 
cally, CCI is stored in copy right_extens ion of a video lay- 
er or PES_scrambling_control of PES_packet. The CCI 
can be "copy prohibited", "copy once" or 'copy free". 
[0047] The CCI-EMI encoder 13 determines an EMI 

^0 (Encryption_Mode Indicator) based on the CCI received 
from the CCI analyzing circuit 12. As described above, 
the EMI represents a mode in which data included in a 
pay load (data_Jield) of the isochronous packet has 
been encoded. The EMI can be one of the 3 modes, 

25 namely, mode A, mode B and free. The EMI indicates 
mode A for CCI of "copy prohibited" data and mode B 
for CCI "copy once" data. The EM! indicates the free 
mode for CCI of "copy free" (uncoded). 
[0048] The CCI analyzing circuit 1 2 outputs transport 

30 packets of the transport stream received from the re- 
ceiving circuit 11 to the packetizing circuit 14. The pack- 
etizing circuit 1 4 converts the transport packets received 
from the CCI analyzing circuit 1 2 into isochronous pack- 
ets conforming to an MPEG TS protocol. To put it in de- 

35 tail, a source packet header of 4 bytes is added to a 
188-byte transport packet of a transport stream output 
by the CCI analyzing circuit 12 to form a source packet 
of 1 92 bytes as shown in Fig. 4. A source packet is di- 
vided into 8 data blocks each comprising 24 bytes. Data 

40 composed of N data blocks is recorded in data_field of 
an isochronous packet. This data is encoded in accord- 
ance with the EMI. To be more specific, with the EMI 
indicating mode A, the data is encoded in mode A. With 
the EMI indicating mode B, the data is encoded in mode 

45 b. With the EMI indicating the free mode, the data is not 
encoded. As shown in Fig. 3, this EMI is added to the 
1394 header. 

[0049] The isochronous packets generated by the 
packetizing circuit 1 4 are output to the IEEE1 394 serial 
so bus 5. 

[0050] In an operation to record a signal played back 
by the digital-signal playback apparatus 3, data record- 
ed on a storage media unit 31 employed in the digital- 
signal playback apparatus 3 is played back and decod- 
es ed by the recording-format decoder 32. The recording- 
format decoder 32 outputs transport packets obtained 
as a result of decoding and extracts CPI added to the 
external of the transport packets, outputting the CPI to 



6 



11 



EP 0 959 467 A2 



12 



the CPI-EMI encoder 33. The CPI-EMI encoder 33 gen- 
erates an EMI based on a CPI supplied thereto, output- 
ting the EMI to the packetizing circuit 34. As shown in 
Fig. 2, a CPI value of 11 represents "copy prohibited' 
and a CPI value of 10 represents "copy once - . A CPI 
value of 00 represents "copy free". That is to say, the 
CPI-EMI encoder 33 generates an EMI to indicate mode 
A for CPI of "copy prohibited" data, mode B for CPI "copy 
once" data and the free mode for CPI of "copy free". 
[0051] The packetizing circuit 34 converts the trans- 
port packets received from the recording-format decod- 
er 32 into isochronous packets conforming to an MPEG 
TS protocol. That is to say, the packetizing circuit 34 car- 
ries out essentially the same processing as the pack- 
etizing circuit 14 employed in the IRD 1. The iso- 
chronous packets generated by the packetizing circuit 
34 are output to the IEEE1394 serial bus 5. 
[0052] Isochronous packets output by the IRD1 and 
the digital-signal playback apparatus 3 are transferred 
through the I EE E1 394 serial buses 5 by using slots hav- 
ing a period of 125 u,s and with different timing. 
[0053] A recording operation in the non-cognizant re- 
corder 2 is carried out as follows. The depacketizing cir- 
cuit 21 depacketizes isochronous packets received from 
the I EEE 1 394 serial bus 5 and extracts an EMI included 
in the 1394 header, supplying the EMI to the EMI ana- 
lyzing circuit 22. In addition, the depacketizing circuit 21 
extracts a transport packet of the transport stream re- 
corded in data_field of the isochronous packet, decodes 
the transport packet by using the EMI extracted from the 
1 394 header as a base and supplies the decoded packet 
to the recording-format encoder 24. 
[0054] The EMI analyzing circuit 22 analyzes the EMI 
supplied thereto, supplying a result of the analysis to the 
EMI-CPI encoder 23. A transport packet is split into a 
plurality of isochronous packets which may have differ- 
ent EMIs. If the EMI varies from packet to packet as 
such, the EMI analyzing circuit 22 selects an EMI rep- 
resenting the strongest copy restriction mode among 
the EMIs of the isochronous packets as a representative 
value. The selected EMI is supplied to the EMI-CPI en- 
coder 23. Assume that, a transport packet is split into 2 
isochronous packets with an EMI indicating mode A 
(copy prohibited) and "copy free". In this case, the rep- 
resentative value of the EMIs is mode A (copy prohibit- 
ed). 

[0055] The EMI-CPI encoder 23 generates a CPI for 
the EMI supplied thereto by the EMI analyzing circuit 22, 
outputting the CPI to the recording-format encoder 24. 
If the EMI is "copy once", "copy prohibited" CPI is gen- 
erated. If the EMI is "copy free", on the other hand, "copy 
free" CPI is generated. 

[0056] It should be noted that, in the case of a "copy 
prohibited" EMI, the EMI-CPI encoder 23 controls the 
recording-format encoder 24 to prohibit a recording op- 
eration. 

[0057] The flag generating circuit 25 generates a val- 
ue of 1 as CCIjnvalid Jlag output to the recording-for- 



mat encoder 24. This value of 1 indicates that the non- 
cognizant recorder 2 is not capable of decoding the CCI 
in a transport packet (or does not include a CCI analyz- 
ing circuit). A flag is thus recorded into the storage media 
5 unit 26 to indicate that the CCI in a transport packet to 
be recorded into the storage media unit 26 is not valid 
(or has an invalid value). 

[0058] The recording-format encoder 24 encodes a 
transport packet supplied thereto by the depacketizing 

10 circuit 21 into data having a format for storage media. 
The data is supplied to the storage media unit 26 to be 
stored therein as VDR_MPEG2_transport_stream () 
having a structure shown in Figs. 5A and 5B. As shown 
in Figs. 5A and 5B, VDR_MPEG2_transport_stream () 

is output by the recording-format encoder 24 includes 
TSP_extra_information ()• As shown in Fig. 6, 
TSP_extra_information () includes a CPI 
(copy_permissionjndicator) and CCI_invalid_fiag. 
[0059] In the cognizant recorder 4, on the other hand, 

20 the depacketizing circuit 41 receives isochronous pack- 
ets supplied thereto through the I EEE 1394 serial bus 5, 
extracting an EMI included in the 1394 header to be sup- 
plied to an EMI analyzing circuit 45. In addition, the de- 
packetizing circuit 41 separates a transport packet of a 

25 transport stream included in the datajield of the iso- 
chronous packet, decoding the transport packet by us- 
ing the EMI as a base. A result of decoding is supplied 
to a CCI analyzing circuit 42 and a CCI rewriting circuit 
44. 

30 [0060] The CCI analyzing circuit 42 has the same 
function as the CCI analyzing circuit 12 employed in the 
IRD 1. The CCI analyzing circuit 42 analyzes CCI in- 
cluded in the transport packet supplied thereto, output- 
ting a result of the analysis to the CCI encoder 43. The 

35 location of the CCI in the transport packet is defined by 
the application. If necessary, the CCI encoder 43 up- 
dates the CCI received from the CCI analyzing circuit 
42. To be more specific, if the received CCI is "copy 
once", new "copy prohibited" CCI is generated. By the 

40 same token, if the received CCI is "copy free", new "copy 
prohibited" CCI is also generated as well. The CCI en- 
coder 43 supplies the new CCI to the CCI rewriting cir- 
cuit 44. It should be noted that, if the CCI received from 
the CCI analyzing circuit 42 is "copy prohibited", the CCI 

45 encoder 43 controls the CCI rewriting circuit 44 to pro- 
hibit a recording operation. 

[0061] The CCI rewriting circuit 44 rewrites CCI in- 
cluded in a transport packet received from the depack- 
etizing circuit 41 with the new CCI received from the CCI 
so encoder 43, outputting the transport packet to the re- 
cording-format encoder 47. 

[0062] The EMI analyzing circuit 45, the EMI-CPI en- 
coder 46 and the recording-format encoder 47 carry out 
basically the same pieces of processing as the EMI an- 
55 alyzing circuit 22, the EMI-CPI encoder 23 and the re- 
cording-format encoder 24 respectively employed in the 
non-cognizant recorder 2. That is to say, a CPI supplied 
by the EMI-CPI encoder 46 and CCI_invalid_flag sup- 
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plied by the flag generating circuit 48 are added to a 
transport packet received from the depacketizing circuit 
41 by way of the CCI rewriting circuit 44, generating 
VDR_MPEG2 Jransport_stream shown in Figs. 5 A and 
SB to be recorded into the storage media unit 49. It 
should be noted that CCI_invalid_flag is set by the flag 
generating circuit 48 at 0 to indicate that the cognizant 
recorder 4 has the CCI analyzing circuit 42 or a function 
to analyze CCI included in a transport packet. As de- 
scribed above, the CCI has been rewritten to new CCI 
by the CCI encoder 43 and the CCI rewriting circuit 44. 
Thus, CCI included in a transport packet recorded into 
the storage media unit 49 is the new CCI. For this rea- 
son, CCUnvalid_flag is set at 0 in order to indicate that 
the CCI is valid. 

[0063] A transport stream transmitted through the 
I E EE 1 394 serial bus 5 and recorded on the storage me- 
dia unit 26 or the storage media unit 49 as described is 
played back by a playback apparatus like one shown in 
Fig. 7. In this playback apparatus, a signal played back 
from the storage media unit 26 or the storage media unit 
49 is decoded by a recording-format decoder 61 . Trans- 
port packets of a transport stream output by the record- 
ing-format decoder 61 are supplied to a CCI rewriting 
circuit 64 by way of a contact point cl of a switch 63 or 
to a contact point cO of a switch 65 by way of a contact 
point cO of the switch 63. In addition, the recording-for- 
mat decoder 61 separates a CPI and CCIJnvalidJIag 
from the signal supplied thereto, outputting the CPI to a 
CPI-CCI encoder 62 and CCI Jnvalidjlag to the switch- 
es 63 and 65 as a switching control signal. 
[0064] The CPI-CCI encoder 62 converts the CPI sup- 
plied thereto into CCI, outputting the CCI to the CCI re- 
writing circuit 64. The CCI rewriting circuit 64 rewrites 
the CCI of a transport packet supplied by the recording- 
format decoder 61 by way of the contact point cl of the 
switch 63 with the CCI received from the CPI-CCI en- 
coder 62. The switch 65 selects a signal supplied to ei- 
ther a contact point cl or the contact point cO, outputting 
the signal to an output terminal 66. 
[0065] Next, the operation of the playback apparatus 
shown in Fig. 7 is explained. As described above, data 
is recorded in the storage media unit 26 or 49 in a format 
of VDR_MPEG2Jransport_stream shown in Figs. 5A 
and 5B. The recording-format decoder 61 separates 
transport packets from a signal having this format, sup- 
plying the transport packets to the switch 63. In addition, 
the recording-format decoder 61 extracts a CPI and 
CCIJnvalidJIag included in VDFLMPEG2_transport_ 
stream () supplied thereto, supplying the CPI to the CPI- 
CCI encoder 62 and CCI_invalid Jlag to the switches 63 
and 65. 

[0066] In the case of CCI_invalid_flag having a value 
of 0 to indicate that the CCI included in the transport 
packet received from the recording-format decoder 61 
is valid, the switches 63 and 65 each select its contact 
point cO. That is to say, data recorded by the cognizant 
recorder 4 into the storage media unit 49 is being played 



back from the storage media unit 49. In this case, trans- 
port packets output by the recording-format decoder 61 
are output to the output terminal 66 as they are by way 
of the contact point cO of the switch 63 and the contact 
5 point cO of the switch 65. 

[0067] In the case of CCI jnvalidjlag having a value 
of 1 to indicate that the CCI included in the transport 
packet received from the recording-format decoder 61 
is invalid, on the other hand, the switches 63 and 65 
10 each select its contact point cl. That is to say, when data 
recorded by the non-cognizant recorder 2 into the stor- 
age media unit 26 is being played back from the storage 
media unit 26, the switches 63 and 65 each select its 
contact point cl. 
is [0068] TheCPI-CCI encoder 62 converts the CPI sup- 
plied thereto into CCI . To be more specific, a "copy once" 
CPI is converted into "copy once' CCI and a "copy pro- 
hibited" CPI is converted into "copy prohibited" CCI. By 
the same token, a "copy free" CPI is converted into 
"copy free" CCI. 

[0069] The CCI rewriting circuit 64 rewrites the CCI of 
a transport packet supplied by the recording-format de- 
coder 61 by way of the contact point cl of the switch 63 
with the CCI received from the CPI-CCI encoder 62, 
supplying the transport packet to the output terminal 66 
by way of the contact point cl of the switch 65. 
[0070] In this way, also in an operation to play back 
data recorded by the non-cognizant recorder 2 into the 
storage media unit 26 from the storage media unit 26, 
the CCI is rewritten. Thus, an output transport stream is 
the same as a transport stream recorded by the cogni- 
zant recorder 4 into the storage media unit 49 and 
played back from the storage media unit 49. As a result, 
in a later attempt to carry out recording by using a cog- 
nizant recorder capable of analyzing CCI, correct copy 
control for the copy control information can be carried 
out. 

[0071] As described above, CCI and CCIJnvalidJIag 
are recorded in each transport packet. It should be not- 
ed, however, that CCI and CCIJnvalidJIag can also be 
recorded in each other unit such as any plurality of trans- 
port packets, a program or a cut (a scene). 
[0072] In addition, a CPI and CCIJnvalidJIag can al- 
so be recorded in a stream separate from and independ- 
ent of the transport stream. For example, when a pro- 
gram of a plurality of transport streams is recorded into 
storage media, a CPI and CCIJnvalidJIag can be re- 
corded in a data-base stream provided to represent data 
recorded in the storage media. In addition, in the case 
of media controlled by a file system, the transport stream 
can be recorded as an AV file while the CPI and 
CCIJnvalidJIag can be recorded in a file which is pro- 
vided for storing information on attributes of the media. 
[0073] In addition, an operation to record a transport 
stream is taken as an example. It should be noted, how- 
ever, that the present invention can also be applied to 
an operation to record a program stream. In this case, 
the program stream has the configuration of 
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VDR_MPEG2_program_stream shown in Fig. 8. As 
shown in the figure, VDR_MPEG2_program_stream in- 
cludes PSP_extra_mformation () which includes a CPI 
and CCI_invalid_f1ag as shown in Fig. 9. 
[0074] Furthermore, the present invention can also be 
applied to an operation to record a DV stream. In this 
case, the DV stream has the configuration of 
VDR_ST_DVCR_stream shown in Fig. 10. As shown in 
the figure, VDR_ST_DVCR_stream includes SD_ 
DVCRJrame_extrajnformation () which includes a 
CPI and CCI_invalid_flag as shown in Fig. 11. 
[0075] It is worth noting that, in this specification, a 
system means the whole equipment comprising a plu- 
rality of apparatuses. 

[0076] It should be noted that, as a presentation me- 
dium for presenting a computer program to be executed 
to carry out the processing described above to the user, 
a communication medium such as a network or a satel- 
lite can be used in addition to recording media such as 
a magnetic disc, a CD-ROM and a solid-state memory. 
[0077] According to an information processing appa- 
ratus as in claim 1 , an information processing method 
as in claim 8 and a presentation medium as in claim 9, 
second copy control information generated in accord- 
ance with extracted auxiliary information is added to 
main information. As a result, even an apparatus not ca- 
pable of analyzing first copy control information is capa- 
ble of executing copy control. 

[0078] According to an information processing appa- 
ratus as in claim 10, an information processing method 
as in claim 13 and a presentation medium as in claim 
14, first copy control information included in main infor- 
mation is rewritten in accordance with second copy con- 
trol information extracted from input information. As a 
result, it is possible to generate information that can be 
used for executing copy control even without resorting 
to an apparatus for recording information. 

Claims 

1. An information processing apparatus comprising: 

an extracting means for extracting main infor- 
mation including first copy control information 
and auxiliary information representing at- 
tributes of said main information from input in- 
formation; 

a first generating means for generating second 
copy control information based on said auxiliary 
information extracted by said extracting means; 
and 

an adding means for adding said second copy 
control information generated by said first gen- 
erating means to said main information extract- 
ed by said extracting means. 

2. An information processing apparatus according to 



claim 1 further having: 

a second generating means for generating in- 
formation on validity of said first copy control 
5 information; and 

a means for adding said information on validity 
generated by said second generating means to 
said main information extracted by said extract- 
ing means. 

10 

3. An information processing apparatus according to 
claim 1 wherein: 

said main information is a transport stream; 
and said auxiliary information is information indicat- 
15 ing a mode in which said main information is encod- 
ed. 

4. An information processing apparatus according to 
claim 3 wherein said second copy control informa- 

20 tion is added to said main information by said add- 
ing means for each transport packet of said trans- 
port stream. 

5. An information processing apparatus according to 
25 claim 1 wherein: 

said input information is received through an 
IEEE1394 digital interface; and 
said auxiliary information is an EMI. 

30 

6. An information processing apparatus according to 
claim 1 further having: 

an analyzing means for extracting said first 
35 copy control information from said main infor- 

mation and analyzing said first copy control in- 
formation; and 

a rewriting means for rewriting said first copy 
control information included in said main infor- 
40 mation in accordance with an analysis result 

output by said analyzing means. 

7. An information processing apparatus according to 
claim 1 further having a recording means for record- 

45 ing said main information including said second 
copy control information added by said adding 
means into a recording medium. 

8. An information processing method adopted by an 
50 information processing apparatus for outputting in- 
formation, said method comprising: 

an extracting step of extracting main informa- 
tion including first copy control information and 
55 auxiliary information representing attributes of 

said main information from input information; 
a generating step of generating second copy 
control information based on said auxiliary in- 
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formation extracted at said extracting step; and 
an adding step of adding said second copy con- 
trol information generated at said generating 
step of generating second copy control infor- 
mation to said main information extracted at s 
said extracting step. 

9. A presentation medium used for presenting a pro- 
gram to be executed to drive an information 
processing apparatus to carry out processing in- 10 
eluding: 

an extracting step of extracting main informa- 
tion including first copy control information and 
auxiliary information representing attributes of is 
said main information from input information; 
a generating step of generating second copy 
control information based on said auxiliary in- 
formation extracted at said extracting step; and 
an adding step of adding said second copy con- 20 
troi information generated at said generating 
step of generating second copy control infor- 
mation to said main information extracted at 
said extracting step. 

25 

10. An information processing apparatus comprising: 

an extracting means for extracting main infor- 
mation including first copy control information 
and extracting second copy control information 30 
added to said main information from input infor- 
mation; 

a third generating means for generating rewrite 
information used for rewriting said first copy 
control information included in said main infor- 35 
mation in accordance with said second copy 
control information extracted by said extracting 
means; and 

a rewriting means for rewriting said first copy 
control information included in said main infor- 40 
mation with said rewrite information generated 
by said third generating means. 

11. An information processing apparatus according to 
claim 10 further having a playback means for play- 45 
ing back said main information including said addi- 
tional second copy control information from a re- 
cording medium. 

12. An information processing apparatus according to so 
claim 10 wherein: 

said extracting means has a means for extract- 
ing information on validity of said first copy con- 
trol information from said input information; and ss 
said apparatus further has an output means for 
outputting either said main information with 
said first copy control information rewritten by 



said rewriting means or said main information 
with said first copy control information not re- 
written in dependence on said information on 
validity extracted by said extracting means. 

1 3. An information processing method adopted in an in- 
formation processing apparatus for outputting infor- 
mation, said method comprising: 

an extracting step of extracting main informa- 
tion including first copy control information and 
extracting second copy control information 
added to said main information from input infor- 
mation; 

a generating step of generating rewrite informa- 
tion used for rewriting said first copy control in- 
formation included in said main information in 
accordance with said second copy control in- 
formation extracted at said extracting step; and 
a rewriting step of rewriting said first copy con- 
trol information included in said main informa- 
tion with said rewrite information generated at 
said generating step of generating rewrite infor- 
mation. 

14. A presentation medium used for presenting a pro- 
gram to be executed to drive an information 
processing apparatus to carry out processing in- 
cluding: 

an extracting step of extracting main informa- 
tion including first copy control information and 
extracting second copy control information 
added to said main information from input infor- 
mation; 

a generating step of generating rewrite informa- 
tion used for rewriting said first copy control in- 
formation included in said main information in 
accordance with said second copy control in- 
formation extracted at said extracting step; and 
a rewriting step of rewriting said first copy con- 
trol information included in said main informa- 
tion with said rewrite information generated at 
said generating step of generating rewrite infor- 
mation. 
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F I G. 2 



copy_permission_indicator table 
VAlGFTeI^ 



00 copy free 

01 reserved 

02 copy once 

11 copy prohibited 



F I G.3 



1394 
header 



data_l ength 
_j i i — i — i — i — lZj i i i I l I t 



tag 



channel 

-J ! ' * ' 



tcode 



EM f 



sy 



header_CRC 



CIP 
headr 



i t t t 



SIO 

• till 



FMT 
_i i i i i_ 



_i i ' i i 



DBS 
-i — i i — i i_ 



FN 

_J 



QPC 
j i — 



Re s 



-J — i i I I I L. 



DBC 



-1 L 



FOF 

-i — i — i — i — i — i — i — i — i — i — i i > i i i i i i t i i i 



data 
field 



J I ! 1 — I — !_ 



data field 



data_CRC 

I i I I I — I — I — I — I — I ! I I I I I 1 I i t i | i t j t » i i > i 



32b its 



SID: source node I D 

DBS ' data block size in quad lets 

FN : fraction number 

QPC ' quad lets padding count 

SPH : source packet header flag 



Res : reserved 

DBC ' data block continuity counter 

FMT : format I D 

PDF : format dependent field 



F I G. 4 



source packet header (4bytes) 



sync 
byte 



transport packet (188bytes) 



source packet (192bytes) 
source packet 
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VDR . MPEG2 . transport . stream 
Syntax 



No. of bits Mnemonic 



VDR . MPEG2 . transport . stream 0 ( 
do ( 

transport _ packet () 

if ( TSP . extra . information _ flag == 1 ) 
TSP „ extra . information () 
} while C nextbits 0 = sync . byte ) 

) 



188*8 bslbf 
32 bslbf 



F I G.5 B 



VDR . MPEG2 . transport . stream () ( 
"while (End. of. File )( 

if ( TSP _ extra _ information _ flag = 1 ) 

TSP _ extra _ information () 
transport _ packet 0 

} 



TSP . extra _ information 



F I G.6 



Syntax 



No. of bits Mnemonic 



TSP extra information 0 
I 

time _ stamp _ counter 
tsc . discontinuity _ indicator 
copy . permission . indicator 
CCI . invalid . flag 
reserved 



24 
1 
2 
I 

4 



uimsbf 
uimsbf 
uimsbf 
uimsbf 
bslbf 
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VDR _ MPEG2 _ program . stream 



Syntax No. of bits Mnemonic 



VDR . MPEG2 . program _ stream 0 ( 
do{ 

MPEG 2 . pack 0 

if ( PSP . extra m information _ flag = 1 ) 

PSP _ extra . information () 8 bslbf 

} while ( nextbits 0 = pack m start _ code ) 
if ( nextbits 0 == '000 0000 0000 0000 0000 0000' ) 

MPEG . program m end . code. 32 bslbf 



F I G. 9 



PSP . extra . information 



Syntax No. of bits Mnemonic 



PSP extra information 0 
( 

copy _ permission . indicator 2 uimsbf 

CCI . invalid . flag 1 uimsbf 

reserved 29 bslbf 

) 
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VDR . SD _ DVCR . stream 



Syntax No. of bits Mnemonic 

VDR . SD . DVCR . stream ( ) { 

for(i=0:i<number_ of m SD . DVCR . frame ; i -h +) { 
if (SD _ DVCR . extra _ information _ f| a g = = I) 

SD _ DVCR . frame . extra . information( ) 8-4 bslbf 
SD DVCR frame( ) 

) 

) 



F I G.I 1 



SD _ DVCR . frame . extra _ information ( ) 



Syntax No. of bits Mnemonic 



SD DVCR frame extra information ( ) 
( 

copy . permission „ indicator 2 uimsbf 

CCI _ invalid . flag 1 uimsbf 

reserved 29 bslbf 

] 



F 1 G.14 



TSP _ extra . header ( ) { 

reserved 3 bits 

time stamp . counter 21 bits 

J 
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